An experimental model for angina pectoris using krypton-81m. The dynamic balance between myocardial perfusion and metabolism.
16 anesthetized and open chest dogs were studied. Regional myocardial perfusion was assessed using a constant infusion of krypton-81m (half-life 13 sec) into the aortic sinuses and a gamma camera linked to a digital computer. The epicardial electrocardiogram was recorded and the plasma activity of creatine kinase was measured in serial blood samples from the aorta and a local coronary vein draining the area of myocardium supplied by the left anterior descending coronary artery (LAD). These parameters were observed throughout the whole period of a 5-h experiment. Two reversible snares were positioned on the middle portion of this artery. A critical narrowing of this vessel was produced and a peripheral venous infusion of isoproterenol (causing a 5--10% increase in heart rate and a 10--15% fall in blood pressure) was used to increase myocardial oxygen demand. During infusion there was both a relative and absolute fall in regional myocardial perfusion together with evidence of myocardial ischemia in the epicardial electrocardiogram. Provided the infusion was discontinued within 30 min (8 dogs) myocardial perfusion and the epicardial electrocardiogram returned to normal during a 5-h recovery period. In addition there was no efflux of creatine kinase activity from the ischemic area. When infusion was continued for 1 h (4 dogs) permanent alterations in myocardial perfusion and the epicardial electrocardiogram occurred and there was increased creatine kinase activity released from the area of myocardium by the narrowed vessel. Infusion for 40 min in 4 dogs produced permanent alterations in the parameters measured in 2 and complete recovery in the remaining 2. A further 4 dogs were studied in the same way but without a snare on the coronary artery. Isoproterenol given for 1 h produced no effects on any of the parameters either during or after infusion.